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aN The two rickettsial diseases thst are well recognized and ostablishod 
are the typhus fever group and the Tsutsugamushi fovor group. Theso adage 
can be difforentiatod by me Stet ae sihdnhiesreychibaicee épaianiat using begin oa a 
fied antigons, . Pe 


GROUP_I ~ TYPEUS FEVER we oe 


See 1. LOUSE-BORW TYPUUS: -~ "onidomic typhus," Durcpoan typhus," 


"shirami typhus" (shirami-—"louso". in Jananoso), "hashin chibusu, " 


— (eruptive typhus -Jepancso) are synonyms in this aroa. Mv Oia ale 

ae ‘Lonso-borne tynhue is en acute infceticue disease caused by 

eas Rickottsia prowazoki and usually cheractcrized by sudden onset’ of heade — 

acho, continuous fover of 12-14 days duration which onds by repid lysis, 

and the anpesarance of a maculrr oxanthematcus rash on tho 4th to 6th 

nes Sih he | Fae 

fee. All tho prefect turos.in Japon end Pll of tho »rovinecs of southorn 3 

Keron reported cascs during tho 1945-46 season, Tho majority of cscs 
in Japan were locetcd in and ebout the Tokyo-Yokohama arce, tho Osaka- 
Kobe area, and the prefectures of Aomori and Hokkaido. ; 


iy 


Xe ee Eparee ri neubstion poriod is @ to 12 ays after the 


; ee a etn or Teich. Onse i‘ = ceaweL io: pol iee with a “severe. hond= 
ache and fever, However, it may be nreocoeded by generel malaiso, wookn 
mild hoadacho and olevatod ee Sa ene, pm age Anvasion 


headacho, nouro-musculsr pains, . end.back ache, ‘The better eiurs siawe ia 
-repidly es high ss 102°F to 105°F (38,90 to 40,600). At first thoro is — 

a relstive bradycardia which bocomes »ronortionel to the fever »s illnoss 
“continucs, The faco is flushed, Tho raticnt ie spathetic, Thoro 
be a. slight drynoss of the throat end TORUS 1 
aa tonder. 


pink orythometous mecules first in the exillary aroas rnd tho basco of 


the neck. ‘Tho chost, back, 2nd abdomen becomo involved and the eruption 


may sproad to the extrom&tics, In scvere cnses, it may becomo homorrhagic. 
At this timc thero is usually » cough which is loose. Rales thot aro 
sibilant snd sonorous are often present over both lungs. ‘The conjuctive 
aro injected. The tongue is dry, ceated, and fissured, Deafness is a 
frequent complaint, 


During the second week the fever romains high but irregular, In 
the scriously ill the pulse rate rises in propartion. The pulse is 
poor in quality. Tho blood pressuro msy dron sharply, Incohcrence, 
delerium, or coma may develop. (In frtel essos such conditions may bo- 
come worse with muscular twitching, dchydr-tion, and incontinence cf 
urine end foces). 


After 10-12 days there is’ a marked romission of the tomporaturc, 
It returns ravidly to normal during tho end of the socond week and in 
the third week. . The signs of montsl confusion, doafness, ctc., cloar 
rapidly. The general workness Bay porsist for weooks, 


In fatal censes death probnbly occurs fron nourological involvement 
although azotemin ond pnevnonia may be the immortent factors 


be. ' Gomlications:—-Secondary bactcrisl bronchopneunonin, 
parotitis, otitis media, gengrene of tho oxtronities (toes), and pressure 
sores »ro the chief complications. 


ec. Dirgnosist-— J °° : eae " 


So re eG 


ds Based on tho clinical picture, Louso-borne tynhus 
must be differoentinted shel murine typhus, scrub tynhus, 
tynhoic fcver, relrpsing fevor, malaria and smell nox, 


(t) Difforentistion-- A tontative dirznosis (suspoct cnse) 


(2) Serological Difforentintion: 


[| Weil-Folix Comnlonent Fixation 
OX-19°' OX-2 OX-K Louse: Murino 
tS = Re 
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(a) Woil-Folix reaction is used to show tho nresence of 
agglutinins in rising titer for protous %X-19 in 
serum taken from the natient as soon as the disease 
is -susnected and -t 2 to 5 day intorvals until tho 
dlagnosis is cstablished, 


ergy Bee 


(bd) Complomont fixing anti-bodies usually .ppoar after 
--the second week, A highly purificd spocific anti- 
gon makes the test very specific, This tost is 
necessary to differontiate betwoen cases of enidomic » | 
typhus and murine typhus and in proviously vrce- ee 
cinated individuals. . “i 


(3) Animel Inoculations 30 ce of whole blood is witharawn in oe 
early febrile period, Soprrate tho sorum and grind tho ‘a 
clot,. Suspond tho materiel in 10 ce of normal snlino a 
end inoculate 2 mnlo guince pigs with 5 ce cach of tho aig 
susponsion intraperitoneally. The tommcraturo of the a 
animals should rise on 12th day. Pass 10% brain susponsion i 
on ord febrile cay to two male guinea pigs using 1 cc he: 
suspension intraperitoneally, The temperature should a 
rise in 6-7 cays. In rats typically there is no febrile ms’ 
reaction to lousc~borne strains of typhus, In contrast oo 
to murine typhus, louse-borno tynhus solcom procuccs 
a scrotal ronction in guinos rigs or rats. = ie 


Whethor thore is a febrile or scrotal reaction or 
not, the animals blood ‘should be chockod for specific 
anvibocics by the complement fixation test. 
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d, Prognosis:—-— The esse frtality roenges from 10% to 60%. Some | 
factors aro ago, sox, state of nutrition, and presence of partial immunity. as 
The fatality rate is high above tho age of 40 snc low in chilé¢ren, Nouvroe 
Logical symptoms of increasing scvority, svroacing erwu tion, clovated 
nulse rate, hypotesion, oliguria, and devolopmont of bacterisl penumonia 
incicate poor »rognosis, Death rarely occurs before 1lOth dey; usually 
betwoon 14th and 18th days, 


eo. Treatmont: -- 
(1) Symptomatic and suprortive 


(a) Good nursing cere. an*. anpropriste sup ortive thorapy. 


| (b) Maintenance of adoquate fluid intrke (2,000-3,000 daily’ 
(c) High crloric dict with high »r-tein inteko. 


_ (@) Preferable to use nonicillin instoad of sulfa drugs 
for treatment of bectcrial comlications, 


(2) Para-nmino benzoic acid is given in initiel dosos of 4 
to 8 ym. en’ maintenance doses overy. 2 hours (usually 2 
ems.) are givon to keep the concontration in’ the blood 
botwoen 10 snd 20 me. per 100 cc, The crug is given sas 
until the o-tiont!s temorature roturns to normal or below. ~ 
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. Ea we ‘Given early: this ‘medication tendsto shorten 
Sh te . . the course,’ ameliore te the symptons, and decrease the 
Sight rete, 13 is 


The. drug is. not: nidadcneisol and is not available 
for general clinicel..use..at vresent, 


f. Immunity:-- Infection -confers substantial immunity against 
tie Ciscaso, but instances of se oc ond ‘and even isla be attacks have beon 
roportoa, gtd) e Vig ih 
' Be ihre Dal sattens | ha chances: of: Labeic het are greatly roduced 
i by veccinetion. No proven deaths heve occurred .in Lnattamens comlotely 
vaccinated prior to their-infection, The clinicel:course is much:lcss 
sovere and the durstion shortened to such 4 degroe thet many casos are 


-sorroncously diagnosed as murine tynhus, . 


‘ 


‘Qh, Pethologys--, Gross pathological chenges are not cistinctivo. 
Tho rash is usually ovicont because of its noctechisl charactor. Skin 


nocroses or gangrene are ocensionslly found, ‘Thore may be symmotrical 


gangreno of the skin covering the oxtromities, i.e., blood is usually 
dark in color, The sploen is slightly onlergod nay the second week 
but tonds toward norma] size later. 


Microscmically there sre verivasculsr. infiltretions, about 
artoroiolos, small arteries, venules, enc smell vcoins. Focal infil- 
trations, when they ere sharnly domercated anc are vrolifcrative, forn 
Fracnkol's “typhus nodules" in the skin and brain (cortex, nNons, “noeulla, 
and basal gang elis). Thrombosis in snell vessels end subsoquent. homnorhkagic 
eo eo bban vans causc tho netechinc, Thrombi aro rare in largo blood 
vessols, Myocarditis in the acute »xhase of the disesse is incicated. by 
infiltration of the myocardium, There is atrovhy of teetieulax thbalcs 


. and intorstitial orchitis is usually nresont. 


1, Etiology and Transmission 


(1) Qemgal acont is Rickottsia prowezcki, en intracoliuvlar 
ynaresite found in the circulnotins blood during the nective 
staso of tho cisease. At sutmsy they usy be found in 
the brain, splcen, bone merrow, etc. Steining with 
-Giomsa gives the orgenism ~urplish tint;. Machirvello 
(basic fuchsin) strains roddish. ‘he orgpnisms may be 
cultivated in the yolk sec of fertile hons os or tho 
lungs. of mice. Male. ;uwines nis, ere suitable Labor-tory 
snimals, 


(2) fransmission is accormlished through infective oxcrenent 
from human lice (nogsibly fleas anc. dod buss) rubbod 


- The snecios of Lice involved in the. order of inmortance 
eres Pediculus hunenus ver. cornoris (body lousc)} 


’ 


og) ae 


into skin sbresions or inhaled particles of this metcrial, 


Pediculus huncnus vor. copitis (heed louse): end 
Pthirius pubis (ersbh louse). 


(a) Life History of tho body louse, Lice nornolg in- 
hebit the uncer surfacos of clothing next to tho 
skin, In he-vy infestctions thoy may he found in 
the outer leyers, Tho fenrle deposits 3 to 5 
eggs daily for 2 to 24 days. Ess hatch in 7 to 
10 days. Nymmhs nass through threo strecs rocching 
naturity in 14 to 16 days. Meeting occurs in 2 to 
4 days and egg deposition 2 to 4 days lator, Tho 
average life of » normal louse is 30 days, Lifo 
of infected lice may be shertened. Tho lwmuso bo- 
comes infected only by feeding on infectious blood 
anc. becomes infective in 8 t° 10 “sys following an 
infectious blood meal, Lack of blood meals is 
fatal to adult lice in about nine days, Nowly 
hatched lice dic in 2 deys without foedings. & 
sinilar history is truco for head lice and crab 
Lico. 


2 ° Midcniol O;rV 


Occurrence is chicfly beotweon the months of October and lato 
June with the perk in May or Juno although occasionel cascs may occur 
the yoar round, In 1946 the nork wos roaches in late March in Japan, 
The resorvoir is still unknown for the intorenpidemic ynoriod; occasional 
Cases, mild, unreportod csscs or unrecognized cascs may be responsiblo, 


Predisposin,; factors aro those which tend tow-rd an increase in 
lousinoss anc an accclcrated Cistripution of lice from nerson to person, 
Colder weather causes close crowdine of tho nopulstion and the wearing of 
more anc heavier clothing, Ofton the individual worsrs all of his clothcs 
all tho time hocause thoy are all ho vossosseos, Lowored standards of 
sanitation and »ersonal hy;;iene,; tho mass movement of troons, rofugecs, 


repatriates, and the genoral »onulace during nost-wer noriods, varticularly 


play major roles in croating ideal conditions for the annesranco of an 
enidemic, 


k,. Prophylaxis and Control 
The ground work which is laid vrior to tho tyynhus sorson is of 


tho greatest importance and when carefully nlenned and exccuted, will 
result in offoctivo control and evontual cradication of the cisonsco, 


(1) Procedures yrior to the tyvhus_ season 


(a) Anorican typhus control officers aro from the U. Se 
Military Govornnent Teams and aro in ovorall super- 
“vision of tynhus control operations, 


ee mig ee > cg, Shae 


4 fe : te 
f wii P ‘ a ae ies te itere «ey nt? ee tid EPs te 


'  (b) Civilinn tydhus control officers: 


Civilian public health officials. with sound odu- 
SF aE i Te cational. Dbackcround, gnégonont and oxpericnco in 
/ A ae Pees f public hoslth ndninis tration should be sclocted 
wg: nnd cosignatee. as typhus control officors in oach 
nrofoctureo. (Jenan) or province (Korea) and city. 
Thoy should be relicyod.of all other unrolatod 
_ dutics. Thoy should be. given full authority to 
.cail on such municipal, prefectural or vrovincial 
aconcies as are dented. necossary to carry Hon! a 
thoir plans effectively... These men should ts weet: 
trainod anc rostrained by Military Peat 
versonnel in methods of typhus control. Instruc- 
tion should bo given to. all mon appointod for ea 
citios end for.cach profoeturc or yrovince, Theso Me 
men should. bo responsible for training end ro- 7 ta 
training of all »orsonnel employee for tynhuc . 
control work; end for publicity and cducation = 
Girected towards the generrl Miracle d spocifically, A 
such crouns as? 


Medical Associetions 
Murses Associations 
Physiciens anc. Nurses 
Tenchers in-Public Schools 
, Block Associations "ope . 
an ii . saan Noishborhood Assccdations & 
Tllitorato end poorer classes of people, 
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Trainin: Progcrans; 
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Reorconization and Trainin= of Tynhus Control Toans, 
Oe a nae Caso findin’. teans, senitory (disinfesting) 
he as teans and vaccine ting teams should bo ro-: 
organized for tynhus control work not lator 
than 1 Novonmbér cach yonr, Retrainin;: of a4 
old mombors and trainings of now members should 
be hind Aeon as carly as nogsible, Retrain- 4 
a oat : ing of ell mombers nt rezulor intervals of two Ag 
Fah to throe weeks should bo yvlannod, a 


ae 


All workors of Srnitery Toans and caso finding as 

toams should bo solectced fron Profoctural In- ; 

scct and Rodent Control vorsonnol, For tho ee 

typhus soeson they-are rotrainod with ommhadis a 

on louse control, -Pergonnel of all tenans should 
ww, b@ £nll, tino, saberiod workers end should be 
“rained in ail ~hascs of tynhus control, If 


te 


tay ae 
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(a) _Publicity and Pidacebieual Programs 


and people should bo told wht they as individuals | 


Distetbutton of Bettas 


on opidonic threatens, thoy can bo uscd as 
instructors end cadres for othor tcosns, Suf- 
ficient transportation for oach toan should 
be available. anc. a surmlus neintdmed if tie 
noed beconos evident, 


g Training of civilian physicians and nursos. 


A treining vroeren should be cdosianed to ace 
quaint vhysicians anc nurses with tyvhus fevor, 
and its control, Tho nocd for carly caso ro 
norting and isolation showlc bo strossod, Tho. 
meotings should be csnéuctod by local mocical 
associations or nursos Hasociations, 


Jo, 
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Trainin; of Block sna Noishborhooe Association 
Chio& (Jaren): Voluntary. Service Group Heads (Kore: 


Such persons should receive training in typhus 
control procedures end they in turn should in- 
form the inhabitents under their surveillanco,. 


Publicity and oducationsl programs on louso-borne 
typhus and its contrel should be instituted in 
October and continued throush May of the following 
yoar as part of = woll plannod public health 
education program, Bach Prefocture (Japan) and 
mrovinee (Korea) should institute continuous 
programs designed to carry tyohus inform>-tion 
into evory schoel and every home throu;ch tho 
aeney of information meotings’ of teachers (perent— 
teschor associations), radio, newspapers, migazines, 
posters, lcaflets, emimshibai, motion ghee: 
(iia, bn ap kantne deer cben. or typhus control), 
slido films, contoats in schools, and circulcting 
exhibits. Tho denger of tyohus should be stressed 


can do to rid thomselves of lico without rolying 
on tho use of DDT alone. Block and Nei;shborhood 
Associstion Chiof (Jepan), Voluntary Service 
Group Hoeds (Koron) end Red Cross Associations 
should be utilizod to tho fullest oxtont in the 
educstional and rublicity progrems. 


of lle control ccna ‘es the eizht koy points © 
in. Jepan and to the six points in Koroa is ossontia 


‘aueneedbiael pomaan, awe! ‘(108 ppt tn 
| ee miGigin or. ‘teloun) . Bae 
Lervicide, non, powder, dusting (10% mt 
in gai 7 


russiobabeeh sprey, rosidunl effoct DDT ca oe 
DLT in kor os sone ) sr ar 


‘ 


Pyrothrun onulsion (30x) or 10x) 


| Crosolis s compound (Liquor ore e0lis) 


Siclean. powder Ancocticide, plunger typo, 
hand operated, 


Outfit énlousing, grsolino ongine ériven 

j Noel ess 
Speyer, insoct, Imepsnck Aa plungor type 
cylincrical Shape. 
Soreyor, “ouid, insect, continuous sDreys 
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Idorlly ll bine wate should roccivo an initial two ‘ 
doses of 1 ce oach, typhus faccino 7 - 10 days aper 
ane. a boostor Cosco onen ovory six months, If thoro 
is insufficiont vnecine for this plan, rltcrnste — 
plans are Puan tot: oe on supnlics: eae 


' 
{ 


diy Vaccination with 1 ce of all. persons living in. 
Ree oes Large evnters of Pome thon pre typhus was 
opitomic ee 1945 ~ 1946, | ee criahaaag 
7 . RO ea 
’ x WS i 
Ged Aion with 1 ce of all persons living aa 
ah sf i where sce ondary cescs aro. pecurr ing. 


Vaccination with lee of all persons. ‘Living tn, a 
prescribed arcn (zoxo") ‘naps socontary Ce SCS 
ro oceurring. fa seg a eves ia co 


f 


‘ 


Re oeeree hie with 1 ce of au seanighee holeing : 
scason tickets (a citios yhB Toky 9, oe oe ote 


YWnecinstion of ok. personnel 


(h) 


(4) 


ean ee tl 


. (moro often if lice continue to bo found). 
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All now porsons ahh iets ongagod a typhus e ie 
control opocrations should receive tho full course 
of tho vaccino. Former workers to recoivo a 
boostor. dose of 1 ce vaccine, Spncial groups 
of pcoplo, i.c., nursos, doctors, hospital ~ 
and institution porsonnel, control tcam mombors, 
railway trainmen, strceot car motormen anc con~ 
fuctors, policemen, ctc. should receive the 
full prescribec course of vaccino anc a boostor 
GOse Once overy six months, 


Disinfosting of possiblo typhus foci 

Routine disinfostation of all persons cntoring and 
leaving jeils, prisons, vagrant homes, orphenngos, 
homes for pnor and aged, infectious discaso hospitals 
anc. similar institutions should be continuce ona | 
year round besis, In addition all porsons in thoeso 
institutions should be deloused once ench month 


Hanc dusters, spray cquipment, BDT insecticide 
powder, resicuel DDT sprey enc. pyrethrun cmulsion 
shoule be Cistributec to cach institution, 


Steam storilizors or cry hon* chanbers should bo. 
installed enc. used in infectious cAisecase hospitals, 
jails, public baths, ctc. for the disinfoction 

of clothing snc. bedding, 


Colls of jails ané- prisons, isolstion roons of 
hospitels, public baths (rooms, beskets, ctc.,) 
shoulc. be spreyed with DDT residual cffect spray 
to wnich is added 2% (eentont) crosolis solution, 


Use of a rickottsici~al sprey will kill rickcttsiac 
in louse or flees feces in accition to its insocti- 

Cideal power, If fire hazare. is great, Pyrethrun id 
enulsion (30X or 10X) plus 2% obaseiee content, meine a 
water ss the RARMORY may be substituted, 


(Sco Rickettsicidsl spray pregren, Addonda 6) 
Disinfcstins of zones 


Althouj;h it would be hazardous in the yosr followiag 
an cpi:venic to ostablish zones for routine monthly 
Casting on.the besis of concentretion of cascs 
during the previous typhus season, such » plen has 
advant>ges, Such gones wore est»blished at Inchon 
and at Seoul, Sorea in 1944 +:1945, | RAW N!: 


ESE: ye 


“Disinfosting: Hate oHe abou ye cetwulLened: at a : 
health centers and opersted on » year round basis. 
oe few stetfons esteblished near crowded railway 
stetions should bo est»blished to care for migrator 

“people, Persons would be free to come to such = 

- stations for delousing, On ontcring a disinfosting 
station, esch’ »norson should be cxemined for prosonce — 
‘of ileo. (head or body lice) and if found infosted, 
receivo A ee dueting with DDT powder, 


(i) ‘Distribut on of, Insoctic Ag Lo. powder to indi viduals 


a 


In an effort.to onc ourage personal el okel dager 
("freedom from lice", the "5th freedom") insccticido | 
dusting powdors (por or vyrcthrum) could be dis- 
tributed through the health conters to cach in- 
dividual or family living in » ku, particulerly 
those kus whore great numbers of. typhus cases hey 
lula a 


Cae 


Le tage. Senate iene roams - ("Choeking! - anc. wRoving! teams 
| ‘Working from——Ku (werd) offico, Kenku (sch ol | 
-Gistrict) office, city honlth office, town 
‘health office, villrge health office, Heelth © 
Conters, etc, . 


a. Orgenizg>tion 
Doctor Rae & In weit 
Nurses 2 
; eaoe. take phacovmbarces 
Workers “tien Disinfostation work 


Dut ics 


Intensive and extensive ease finding (hunting) 
by "roving" toams, 


Investigate all roported. suspo rect typhus “—— 
by a torms, ee 
{Visit at! persons in the A ete | in an i 
- attomt to locete now suspects who may have big! 
hiteassie contacts of Treportec cases, 
f M Si SN 
Vaceinate all fomily or Hetuatnrd contacts 


i rete 4 


4 


of casos with 1 cc typhus vaccine. ey 
temperatures of »11 contacts. Ween, 
ps Disinfest all family or houschold conta aes 
7 as well es patient or corpse. (Clothing, - 
extra clothing, beds, bedding, floors in- 
By cies > | cluded in dusting »rocedures, ) 


vat 
bee 


es Mark house or building to indicato that it. 
i is disinfested ani quarantined, 

Direct thet quarantine of house or building se 

must be done within 6 - 8 hwrs following 

Giscovery of caso, cas 


; Responsible for oxpeditious removal of all 
susvect typhus cases to an isolation hospital 
within 6 + 8 hours after Ciscovery of caso. 


Reporting of suspect cases, cases or corpses | 
witnin 2 hours efter discovery. 


; si: Instruct membors of houscholc as to early 
symptoms and*not to batho or wash clothing 
uae three days. 


e Sanitary ‘ (Gisinfesting) toams 


a. Organization rk 


Leador 1 In charge, inspects work, in 
chargo of sun»lics aa 
‘a Clerk end Bee: 
Inspector 1 Keeps recorcs, beans work, 
assists in work, ee 
Workers 4 Performs dusting anc spraying. 


tox 


Dutics 


ie c1sos, 


Rosponsibloe for performence of focal mee 
zonal custing, focal svraying, ond Zotal 
spraying anc markins of homes processed. | 


found by team members andiazeaveen of ¢ 
infesting vrocedures in such instances. 


afb Eso to. bh ites foe ‘aiet ine ae 
~~ ‘ednations at ku (ward) or Renku office ty 
noon i following day. 


‘ 


Theatre’! neveene 
for throe days, 


3. Vaccinstion tesms 


*y 


a Organization 


DPoetor i / In charge 
Nurses — 2-4 Porform vaccination techniques, 


i 


b. Dutios 
Obtain adéresses of reported. suspoct tynhus 
cAsos. . ' 


| Responsible for focal and/or gonal vac ation, 


-Resnonsible for vaccination of spocial grows$ 
prisoners, policemon, nursos, doctors, er 
matos of institutions (orphanages, vagrant — 

tt hed: | 012 veonle's homes), Fahey. cxployone, 
“stroot (trem) cer > employees, 
ie bean aatie for promt reporting of any now 
suspect casos of . typhus ciscovored by sr 
ies ortec to team mombors. 


. arontad — itional 1 Sanitary (Sheinfosting) tonne 


Fy 


entre Hos elth Office 
Toam, 


Orzenization 


‘Det e op Nurse —/ in cheree of team. 2 > 47" 
“Inspoctor “".. = 1 inspects work, oops - 
Deke pe terete records, 6beus ee 
Workere\:” - 4 perform Cisinfosting © 

EDK caMEe PRC Ot Te et ead techniques. 
Dutics 


alu nape nar aca an’ zonal onorati ons 4g. nece 


os 
SOC OUPe 140s. rowtino “isinfos ting of "8 
ae railway stations, ase to. dat éone at 
cae ote. . fay 3 
{ ; 


Porthre Dickutoad ine ene 


Organization 


* Dactor or Nurse 1 in chorge (oxamines clionts 
Tet Segal oo for lice) 

Inspector - 1 insnects work, keops records, 
ONE aged aa hy? deeabos clicnts . 

for lice, etc.) a 

Workors & 2.60710 (Aonenéent upon the "ee 

| | sizo of the station) pore | 
‘a Fe ee *. o.. + form dusting techniques, 


ne 


-. Duties 


: Pofform disinfcsting operations in snccial 
oo ielectan ai eet . disinfesting strtions, 


ae . Doctor or nurse responsible for onerntion of 
oe aed “ae ststion end work done. Also responsible for hi 
Pats wat ian - .gsereening aut of suspect typhus cases, A aay 


Inspectors examine persons roporting for 
beshetscoaisaed for presonco of lice, 


“Disinfadting technicinns haoauibte for 
ennlicstion of dust to clothing end hoads 
of persons "FERS ‘? thom by Gran PS Nees 


t 


Thiekeans /~ersons pom not to ee or wosh be 
binthos for ce are. 


Ce Specinl Disinfesting toems or small groups 
of trained nersonnol,- 


Orgenizetion 


Wurses or Ee pince ners onnel from staff of : 


Ku-offico, Won Village Poor Farms 
town, otc., honlth office. Vagrant Homes ~ 
ert end prisons Dormitorics — 

, Hosnitinia.<* Othor institutic 
Ornhanages: ip. of various sort: 
Day” 


To nerform disinfcsting »roccdures within 
their particulsr offices or institutions. 


. Disinfesting ‘the absontoes from tho focal ee 


or zonal dusting procedures, ce 


Routine disinfosting of tho inmetos (if any) 


Routine disinfosting of incoming and outgoing 
+  mnatients, nrisoncrs, ornhans, etc. 


, 


(2) Proceduros whon outbreaks of tyohus occur. 


(a) 


(b) 


General 


When casos of tynhus eccur, the following control 
measures should be institutod. Such messures should 
be modified in accordanco with the necds of tho 
local situation, i 


Control measures should be directed towards two 
gonoral methods - 1) louse control and eredication 
of infected lice, 2) tho develonment of active 
immunity by the use of tynhus vaccine. The use of 
cither or both of these mcthods requires judgcment 
and edanteation of the measures outlined below to 
suit the »roblem at hand. In generel disinfostation 
with insecticide nowder and svrray is 2 simnlo pro 
cedure but a relatively tomnorary measure, Tho 
chicf asset of imnugization is its "holding powor. 
Ineculation with ty hus vaccine should therefore 

be vracticed to the fullest extent possible undor 
existing locel conditions and availability of 
vaccine sunnly. 


‘Dofinition of Terms 
suspect case of tynhus fevor; any norson with 
Clevated temersture and headache of sudden or 
graduel onset, If the esse is known to be 
suffering from some other cause (boils, scvero 
cold, »mneumonia, broken log or arm, or othcr 
definitely recognizable disonse) such a caso necd 
not bo considercd a sus ect. 


H 
e 


2. Confirmed case of tynhus fever; a ease in whom 


the Weil~Felix tosts, comlcmont-fixation tests, 
rickettsial agcslutinetion tests, or nsutopsy 
findings sumort tho clinicrl disgnosis, Con 
firmation is done after the patient hss been 
$solnted in the hosnitel (not in the homo) 


el 


Focal Disinfesting; the application of 10% DDT 
dust to »nersons living in the homes of the 

aes ; suspect case and not over 50C rersons in an 
ee area of 100 meters radius. These 500 will be > 
pees those versons living next to end around the 
case, Where 500 or less nersons live within 
100 meters of the case, then all porsons will 


‘ | be dusted in their homes. Do not dust out- 
ee side 100 meteor radius of the case for fosal 
disinfesting. 


~ 


4. Zonal Disinfesting; the anplicstton of 10% 
DDT dust to persons living in designated 

| areas where several ceses have occurred in 

ue close proximity to each other in locstion and 

i; time. Tho size of >» zone may very from onc 
block to 9n area with » population of 30,000 - 

: _ 60,000 or more persons, (A 6 mean senitary 

A Best : disinfesting teem should be able to thoroughly 

| dust 2000 - 3000 persons in a 5 day veriod). 

3 ; Disinfesting work is done in the homes and 

Re, | should be cerricd out simultancously in all 

er zones, 


me 5, Foesl Vrccinstion; the administration of 1 cc 
Bere of cox-tyoe tyohus vaccine to persons living 
Us i in the home of the suspect c2se and to tho 

; . 500 persons dusted in the 10) meter rodius, 
Availeble amounts of veccine will be a 
limiting factor. 


— 6. Zonal Veccinetion; the administration of 1 cc 
k of cox-tyoo typhus veccine to #11 versons 
living in the dasigneted "zone", 


7%. Snot mans; large maps on which reported suspect 
cases cen be accurately located. Mans of 
each ku (ward), city, ond village should be 
utilized where typhus occurs, The mans helo 
in judging the concentration of casos, and 

help to more correctly oveluate where moro 
intensive and effoctive work must be cons. 


‘ 


Operation of tynhus control plan. 


\ 


l. When case is renorted personally: 


bat ae OS ODL with clovated tomperature and 
heacache: 


[> 


eebar 
Noerest Policomen 
Chicf of his comitory, thon 
shop, . TRCworyy 44: : Cross neoroagne a 
Family heed, ee Hoal thi ee 
Local-Hoalth Office Ku Center (noerost) _ 
(werd) Villeg Be, Town. : 


When case ie diacomared byt (any one of the 


following) ~ 


Family head Rod Cross Represontstive 
Doctor : Chief of his cormitory, 

Ghicf of block or shop or factory 

Poldcemar or 

(Whon eaivorad: by eny of the Above, tho infor 
metion is transmitted directly to the proper 
hoalth office, or is sent through a coctor, 
policeman, messengor or phone at once.) | 


Wien the case ee to the local hoalth 

office by any porson, neighborhood or block 

association chiofs, policcman, doctor, rhetting 
_ nurec Rod Cross reprosentatives, 


— 


i hoghd HerLth Office: (Procedure) 


Inmodiately epehmee the local offico 
ceso-finding team (s) to tho addres: or , 

céresses of "suspoctil c°scs, Case-finding — 
ees (s) institutcs measures as Listod an? 
4, 


— 
aie 


“Spots: ‘case on large scale map of area His 


"Reports Gases) be city health office 
Decides if f Zonal ral dicinf esting is nena 


Tiewatehes Sanitary (disinf sting 
to the addresses of suspect typhus 
They perform the Following dutios: 


Co omplete to _eny @ jisinfesting o operations in 
ilstey home of the pationt not a by bets 
case finding team, i 


i} 


~ Porforms cre dis nf 
the ‘nod ghdorhiood of the | 


a ouse to House > work 


Head, body and elothing of all vorsons 
iivéne in eave house to be thoroughly 
dustcd with 10% DDT powdor (1g -2 on] 
person) 


| a 
moe Aning. and ‘bedding dusted with © 
e DD powder.” ; FEY 


Focal disinfosting to be done samc dey 
BS the case is rovortod, 


\ i 
f 


Revoat disinfosting in 7 and 14 days. 


Porforms Zo) Zonal cisinf esting procoduros . 
if concentration of cases (secondary | casos) 
appear (for size of zone sae dofinition 
of Zone in Zonal Disinfesting) 


House to House work 
Head, body and clothing of 911 persons 
living in asch house .to Bo WOE aE 

dusted with 10% DDT powder, 

/ + 
“Extra clothing and bedding to be dusted 
with (1C%® DDT powder. Fe iets 
\ i 

Disinfestation | of Zone to de complotod 

in o deys. 


Repost Me in 7 and 14 seat 


poe vaccination tants) to tho 


eda 


{ 
\ 


YVaccinate any? nerson, not vaccinated 41 
home of the pationt by the cnso-finding 
teen. 


oe 
ney 


persons dopending on the concentration 
of populstion and the availsbility of 
the sibs tal 


; | Port arms Zonal vaccination procedures if 
a concentration of cases devolops. Pa 
Zonal vaccination with 1 cc tynhus vaccine ars 
to be done. only on direction. Size of 
zone to be as in definition of Zono 
for ati oot ee ne. a 

When a case is roported into any  hoalth office 

by the roving case-team_ (team in tho ficld), a 

this team initietes the following action at ee 

the home of the patient. ee 


a. Doctor 


a ae s} 7 


Examines the patient, and classifies 


the patient ss a fsa suspect or not. 
He docs” not Ciagnose the case as tynhus. 


bedore isolntion of the patient (12; 
suspoct). 


Orders quarantine of tho femily of the i 
susoect for 14 cays. OM 


Revorts suspect case within 2 hours aftor 
discovery to the nearest local health 
office by messengor or phone, 


Nurses 


Le 


Lists femily names. Requires family to 
have any absentoes roport-to the local | 
health office by noon of the none 
day for procossing. 
Questions veticnt, and. houschold mombers, 
and neighbors as to possible source of. 
infection, Sccurcs names of possiblo con- 
tects (rolatives, visitors, ete. Ve 


Tekes tomneraturos of the family mombors. 
Organizes and performs vaccination with 
L..e¢ shaban vaccine of all members * the — 
femily end/or household, 


- Le aes 


c. Workors 


es: : Piven Apply dust (DDT 10% nowder) to; 


Patient: hoad, clothing, bedding, and his 
‘extra clothing, (vetient should 
: be transferred t9 clesn clothing 
Rope and bedding where possiblo). 
ae Femily mombers: hoad, ctothing, extra 
- Sheth ine (especially that 
. . clothing which is worn 
pt odd times), oxtra 
bedding. 


Floors of house, particularly around tho 
bed of the pea tient. . 


ake Apply spray (pyrethrum emulsion in water 
‘oe eee plus 2 to 3% eresolis content) to: 


: Floors, bodding of patient, clothes of 
aps patient. Apply the spray to inside 

. of garments, along the seams of bedding. 
(DDT spray, rosidual effoct may be used 
if the fire hazard is not considored to 
be too great.) 


Note: In some localities thero are 
Cisinfection teams for the disinfection ‘ 
ent isolation of contagious disease 


4 ecrses, These can be utilized in tho 
ee above program by changing the solution 
ae used in sprayins from their present 


3% lysol or cresolis content in water 

| to a 3% lysol or cresolis content in 
. either pyrethrum emulsion in water or 
. DDT spray, residual effect. This will | Paee 
relieve the case finding team of additional 
equinment and evoid duplication of work. 


(a) Dyphus Control in Rural Arcas, smaller towns, Jabor — 
camps, etc. a: 


i. General princinles 


‘ 


When one or more c»scs of typhus fever 
occur in.a civilian community of less than than 


1000 (and not more than 5000) populs ae é : 


-19- cana 


Resist Helea ne 14 days. 


Domb ik Aaaledanesh 


ye possible, vaccinate evoryone livin, 
‘in the community using one doso technique — 

eS ay We 2 a Gag Prescribed course of 
vaccine if possible), es ; 

TP agate Ga " 
Disinfest all vationts and known contacts 
with 10% DDT insecticica powder and troat 
. the Lobe with cithor DDT residual cffect 
snray plus 2 to 3% cresolis content, or 
pyroethrum emulsion plus 2 to 34 erosolte 
in the final Gilution where tho fire. 
hazard is great, Reneet disinfesting 
operetions in 7 and. 14 days. 


Vaccinete all family or howuohala contacts — 
a 1 ce doses one week apart) } 


Aeoky "focal Aisinfesting and vaccination 
proceduroa. . e 


“Nigantoas tin > work is. be be. cone house to 
house, ; 


Soe ‘When ty hus pro ars in ¢owns cy ove 5 5000 
nonul: etion : and Lin citics, a eouplote tyes 
control program ‘should be esteblished »s 
outlined, but modified to fit the oxisting 
2 9Ge a situetion, 


eed aa 
nag 


aut If tyohus Pover ceses anpear in le hoe coms, 
¢Cenns of ‘cispleced persons) paige ee OS 
dormitories, ~berracks, res the heme ity 
enplivs: i tas ; ae 


< 
op 


Disinfost all inmetos', staff personnel | 
anc attendants, their extra okie 


bedding, TCO Vac eae cide ean at 


\ 
7, 
4 


Vaccine te. all inmates, state popenenas 
snd attondents with full course: of See 
vaccine. ana eee gaiy ; oh 

ee rosicuel ‘otTone spray and erosolie Cee 

content and/or pyroshrun omulsion spray and. 


woe 


bresstty 25 content | om the ei cere Supa 

store-rooms, kitchens, ctc., 7s outlined. ae 

= RICKETTSICIDAL SPRAY PROGRAM (soo : 
donde. 6) 


4 


Quarantine of such cams and institutions 
should be imposed for 14 deys aftor 
appear snco of the last caso, ) 


Necessary vomiiesd one shoulé be issuod. 
proventing: unnecessary civilian travol 
into or out of such arons. until typhus 
has beon controlled 


Rink Gilets’ erage 


(Sco Memorandum For: Imperial Janancso Govornnont. 
AG 014,33 (5 Nov 46)GC, (SCAPIN 927/10) APO 500, 
datoc 5 Novombor 1946, Subject: Ropatriction. 


Proper cere Of D: Disinfesting ng Equinment 


‘Resnonsiblo mon with meuhastant skill should bo 
trainod in the proner use of the gasoline Grivon — 
outfit and cherzed with res Uae Gaba of proper 

maintonance of the machine anc. « vig te heads, 

On Sanitary (Cisinfesting) tom some one porson | 
should: be resnonsiblo for calor Wales of. the sy 
hen. Napsdldizie! and spray equinnent. 


fgg 


ey Outfit, Dolouetng, sraoline sree 


Claon a air filtors aftor er a 
oporetion, | ak : 

\ : Bh ght 
Oneratec. engine in open away from cust 
Ae ORES Uae ger les, \ 

When available, uso accossory outfits 

altornstoly to. Linde: tho Load on may 
RDG ge i) 

Use nroper arace lubricating oil (3. AE 

“30 aang 


oT 


Claen and nil control valve on eusting 
ROAAS « | 


[to 


Hence. custers 
a. Cloen the inside of the num ecnch day. 


bd. Clean and oil the Leather vlunsor sftor 
each day's onerrtion. 


c, . Exercise care so as not to cent the 
Cylinder num walls. 


3. Spray cquinnent 


[2 
e 


Clesn snray nozzle. 
b. Tishten hose clenns. 
c. Clean sereen filtors, 
a General maintenance. 
2. MURINE (FLEA-BORNH) TYPHUS: Menchurian Fever. 
a. General 
Murine tynhus is an acute infectious febrile disease crusod 
by Rickcttsia prownzeki, var. mooseri, ususlly cherectcrized by sudden 
omsot of severe headache, chills, ent fever that is continuous for le 
to 14 cays, A roseate, macular, oxanthomatous rash smperrs about the 


Sth day. The disease is relztively mila and has e low mortality as 
comaroc. to lousc—borne tynhus enc scrub tynhus,. 


Unfortunstely, in Japan, statistics ~rior to, 1945-1946 co not 


Cistinguish between epidemic sand murine tynhus. The general belicf is 
that most of tho snoracic cases ronorted from 1923 to 1945 were cascs 

of murine tynhus. These cases occurred in the prefectures of Akita, 
Aomori, Hyozo, Iwate, Tokyo-To, Yemagnta, Osakn, and Yamegzuchi. Un- 
coubtedly this aiseaso could be found in nearly ell prefectures of Japan. 
The ciscerso is nlso nresont in southern Korea, 


be Clinton, Course. 


| The cisesse msey start gradually efter an incubation noriod 
of 4 +9 14 days with irregular devoloment of synmtoms, the termerature 
rising stop by step, Usually the onsot is abrunt., In -roneral, the 
Clinical course is sinilsr to thet of louse-borne tynhus, but the cisorso 
pursucs = comprratively mild course. Commlicstions sro rare and. the 
mortality low. , During invesion tho temorcture rises to 38.5° 6 to 
ag 407.6 (101, 2” F to 104,0° F) in 3 t> 6 days, and terminates in ranic 
lysis about the 14th cay. The : acntel condition is much less altered 
than in lousc—borne tynhus, Delirium is elmost wholly lecking. The 


~- 2? 


Pegs age 


ree Ree 


catia » a pleeeh rere puatete ig ah rose oe canis red esa ken ae 
into the ‘styihahaabee arors and do nat. disappesr on voressuro,. Tho 


: 


Roe overy is usually by the 16th cay whon tho tomporature 


as returned to normal. Convalescence to complete recovery varios from 
to 4 weoks after normel tempersture hrs been reachoc, 


Ce Complications are usually fow., A bacterial pneumonia 16 


. 


Prognosis is usually good, 


Diagnosis: 


ae a _Difforentiation: roquircs differentiation from louse- 


borne typhus, scrub tyohus, ne fover, typhoid 
fever, malaria, ond. Weil's diseas | 


Serological Difforentinrtion: 


Ee a EE A SPS ee ND e+ Nemes ee cemeten ays my me emnpens See be weenie. 


PATE PGE GN ee | 
{__- Weiler 6 eee Complonent Fixation) — 

Fe wh 10X19} OX 2 OX-K Louse Murine | 
Quse-borne Tyvhus | Rp 


: 


ee ee ne 


rine Typius, 


Be erub Typhus — 
a peeettad 


(a) The Weil-Folix a. glwtinetion reaction using Prot 
(X-19 is positive after the 6th day of the <isos 
(b) Complemont-fixation and specific rickettsial 
agetutination using highly purified murine ; 
antigons arc the m%st reliable procedures, 
‘These sntibocies begin to avperr as the 
Sec ni. weck of. the disease, . 
fel Inoculstions Re oie ba of guinea pigs with | 
infectious material from suspects’ murine tyke 
c?ses ohne obvious arts Sse 


with. netorial fron known Unison m tine cases, 
ee produces a febrile discasc in Laboratory © 


ilph 4 cok uae Mi Mebe d cscketuaas Uhigtty nbs SAC. 


& 


Trostment is symptomatic and. naar vive: such as that in 
typhus. j 


Imaunity is usually provuced by one attack, It is possible 
Pe ocdahin toad may occur, Some cross immunity is given to louse 


h. Vaccination is possible but not usally done beeauso of tho 
milecness of the disease and the low mortality rete. A vaccine 
developed and is undorgoing = ficld. trial in the U. S.. 


i, Pathology is asuta er to the pathology of Louse-borne tyvhus 
but usually loss marked. : 


Je Etiology anc transmission: 


Causal sent is Rickettsin prowazeki ver. mooseri, en 
i iteenoliul at organism morphologically anc. vossibly 
(at tines) imaunolovically incistinguishable from 
Rickcttsie prowazcki of louse-borne tynhus. Consider- 
able but incomplete cross imaunity. nay exist between 
the two infections, , | 
freansmission is accomlished from rodent t> redont and 
frog roéent t> men chiofly by rat fleas, Xenovsylla 
cheopis anc Xenopsylls astia enc to a lesser éxtont 
by the ret lousc, Polyplax spinuloss, and the tropical 
mito, Liponyssus ‘paceti. These. ecto-parasites becone 
infected by ingestion of blood from infected rodent 
hosts, 


Hunan lico are capeble of seqniring the infection, 
but cic in 10-11 cays as a result of feeding on in- | 
fectious blood, In the flca, the organisms multiply > 
in the epithelial Celis of ‘the midgut, In 10-12 
crys they escane into the lumen of tho eut and aro . 
Cischarzoed with the feces. They mey remain viablo for 
at leest 36 days. Man beermes infected, not through 
the "bite" of the flea, but from infective floa ex 
crenont rubbed into skin abrasions, or through tho. 
conjunctivac, or by inhalation of this material or © 
by necidcontal aces of aopented floss, \ 


LN 


(a) Life History of Fes Voetor: In general the life a 


history of the floa is similar with few coxceptions. 


The egzs are comparatively lerge, (0.5 mm long) 
@listoning white end rounded at both ends, The 


ee ee a8 


fomale deposits fron 3 18 oges aa ono ate 
om, the host snimel or in the. nosts of thoir ee 
Un4 Lor opt imu concditions:.of 18.3:°°C'to 26. eet sf 
(65° F to 80° F) and 70% humid ity) the ces hatch 
in fron 2 to le devs. The larvae are very nctivo, 
slender, 13 segmented, yellowish, white with 
accnarbat Ly arranged bristlos with biting mouth. 
parts, Thoy feod on facces of acult floes and 
dried blood chiefly. Tho laryse as a rulo pass- 
through 3 dovelopmentel stages, and the ontiro 
larval period renegcs fron 9 to 15 days unéor natural i 
conditions. Tho larvae then become quicscont, B 
spins a cocoon, and pupate, The pupal staso 
veries from 18 cays to many months before tho 
adult omarges. Longovity. of the adult flees is. 
quite remarkeble, Under natural conditions 
ecults may live es long as 376 cays (X._ choopis). 
The average lonzth of life rengs from 30-60 © 
CAS. The ret fleas show no evidence of disease | 
sue to Re prowazekii reais 


x Bpident ogy: 


dees of murine tyohus are typically spora ee and are known, 
oecur during the louse-borne tynhus season and orobebly 911 through 
: In many varts of the world the Ciseasa is more vrovelont in 
“sumior ané. fall months. This corresponds to the peak of density of 


Hien ipa gatas Hid cal esta is most commonly found anong workers_ 
Loe lan aes in neicence is ae ayn anong 


wid 
Prophylaxis And Control 


‘Prophylaxis 

Beara of hurine ions f onar in a civilian population 

is based unon the promise that the typhus infectod © Hig 
payee arc ime pri ary a in the brensnission of et 


infection, 


Recent exper inents indicrte that the use of DDT ‘dusts 

anc. sprays arc offoctive in the control of fleas end) 
when used as auxiliary measures with the funcazontels 

of rat control, an offcetive control of murine Boise 
shoule, be aban Lelod ' 


i 


The. gcneral:- proce sures: ‘AS matlinod for the coner ene th 
of lLouse-borne typhus will spply to a croct. oxtont, 
since erch suspect tynhus case must be cmsidered a 
as possible louse—borne. eae anc. must be dcalt- 
with accorcingly. 


ye Dass Pine. ne 


to) albanian ceaue hatiine thi bhe panera eutios 
and. Widget og: 2 of case | find ins: torms, 


No andtiet ee be mace in the gencrel duties 
and operation of the vaecination teams. (Vac 
.¢ination against Lyusc-borno typhus, Ho 
nurino typhus vaccine is evailable in this 

theater.) 3 


- 


Sanitary fai atase ti sie tonns 


Ae | Organisation 


‘Header °." 

an tage) a 
‘Clg rk 

spare 


“Flea control. 


vee 


Seniter ry toans should porforn their) roe cular 
Gee as outlineé for louse typhus pontees ; 
Accitional sanitsry toams should be usod 

carry out a ceteiled rodent control pro= 
gran (soo. Insoet ang. Rodent. eneies | 


Consider all. eapeeh cases of tyohus a 
i poss ible cases of var va Se 


rae Cee eT ee AR Tea PEC lear Te 
OSS EST ee rt ats 


7 i 


oy 


Application of 10% DDT dust to: 


es 


Rat burrows — gE 
Ret burrows 


Ares, in front of openin:’s to rat burrows 


Rat harborages 


(Work to bo done in end around all buildings 
: in focal area. Dust may be appliod with 
hand or power NCTRIAE ED » 


Cats and doe. (Dust fur Ligne 


oe Infested eross and gressy lawns may be. 
eine succossfully EC EUAS, with DDT dust. 


2 | Application. ior 5% ppt spray, rosidunal offect ; 
hse . . to: 


pa. PaO 


Bloors of buildings. 
Ne Well surfaces to a heiczhth of one metor 
eae oR ove. tho floor, “Uso at rate of 1 litor 
: per 25 sq. meters of surface. Earthen 
Pat floors and underneath buildings dosage 
ese yi a shoulc. bo incrossed to 2 liters por 25 
ap | | Sq. motors of surfrco. 


Ser i . Bods (if any), mattresses "futon", etc. 
7 dei Apply spray cirectly to surfaces and into 
cracks and crevices in becs and slong 
3 seams of bodding anc scans and tufts of 
ays mattresses. Use at the rate of Ll liter — 
es for each 5 bods enc mattressos or cquivalent. 


Ce Flea bree bea wis sane flea harboring arcas, 
aa sleeping pearing of sninals, (cats, dogs) 
infestod barracks, werchouses, thostors, 
.recroation halls, "yostaurents, railway) 
stations, basements, houses, tornitorles, 3 
vagrant hone, aoe kennels, ground undor 
builcinss, railway cars, street Cars, 

buses, ovublic bath hwises, ctc. 


Zonal éisinfostation (if necessary) 


ive \Gorlntion of "zonal" eclousinz) 


sa ne 


nfestation proceedures at Japancse ant 


(seo Momorandum For: Imperial Japanese 
Govornnent, AG 014,33 (5 Nov 46)GC, 
(SCAPIN 927/10) APO 500, datod 5 Novonbor 
1946, subjcct, Ropatriation. 


Rodent Control 
| i (See section on Insect and Rodent Control) 
GROUP IL ~ TSUTSUGAMUSHI FuVER GROUP 
1. Gonoral 


Scrub .Typhus: (larvel mite borne) 
Japanese Flood (River) Fever 
Rural Typhus (S HE. Asia) 
Island Fover (South Pacific) 
Tsutsucenushi fover (diseese nite fevor) 
Kodani Fever (Heiry Mite fever) 
Akunushi Fover (Rod mite fever) 
Shimenushi fever (striped nite fever) 
a a Yochubio (mite disease or fevor) 
Rese. - °. Sheshitsu (sand mite echo or fever) 


_ Serub tyvhus is an acute infoctiovs <isosso causod by Rickettsia 
oriontalis, usually ch-ractcrized by the appearance of » "primary" oschar 
at the site of tho mito's bite, sucden onset’ of hoadsche, sucdon fovor 
which is continuous for 12 to 14 Gays and oncs by repid lysis, and the. 

apporrance of » macular exanthematous rash on the 5th to 7th cay. 


Akite. anc Niiseta prefectures sre the only aroas involved in 
Japan as fer as is known, Koree also has affected arcas in the southorn 
holt. | 


.7 
- 


2. Glinical Courso 


: “Tho, bite of the mito ney occur anywhere on the body but is most 
a co mon on the neck, in the axillac and roins, and in other locations where 
)» the courso of the nite is impedec by constrictions of clothin,;, such as 
"~~ edllar linc, belt line, top of shoes or boots, etc, Following the bite, 
incubation takos nlece in 4 to 16 deys. 


PECL Duriny the period of incubation a smell pepule develops which 

i - becomes oncrusted. By the tine of onset of symtoms tho "prinsry lesion" 
is usually = bleck eschar 2 $9 10 ma. in Gianeter, Onsct is usuelly suddon 

/ anc lecksprovromel symmtons, Occasional cesses have malaise, 2norexis, 
headache, dizziness, neusoa anc. vhotnsia, (However, »ergons bitten by 


ae ae 
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an uninfected mite may commlain of similrr symptoms, but these subside 
in 2- 3 days). 


eee Sudden fever is the usual onset. It rises step-wise for the 

_ ~ first four to six days, until it reaches 38 eo" 8 4 40.6% 6 (1028?- 9. 

s 105° F) end then: may be renittant for 10 to 14 days. General malaise, 

~ headache of increasing severity and sudden chills are characteristic. 

| Gonjunctivae are injected. Often restlessness, cough and deleriun de- 
velop rapidly. General lymphadcnopathy with tenderness apnears carly, 
esnecislly of the regional lymph nodes draining the "nrimsry" lesion, 

Be Less commonly slight xanthopsia, tinnitis, slight deafness, dizzinoss, 

e joint pains and evistaxis are nresent. The pulse rate is slow and rogular 
a as a rule, . 


From tho third to seventh day discrete a raspberry-red macular BY 
exenthom appears. Often the rash is not merked and may escane notice 
altogether, When the rash is apparent, it may spread from tho trunk to 
the upper verts of the extromitios, Seldom does it involvo the hands, 
feot or face, Enanthen may annear on the soft palate and is not 
petechial. The rash may be of short duretion, 


a! Signs of pneunonitis are almost always found. Congestion of 
7 the nasal, mucosa may be present. Spleen is enlarged end tender during 


tho first wecok, 


fie Toward the ond of the second wock and curing the third week aftor 


Mg the onscot of headache anc fever, the tommersture begins +o fall romittently 
" - and internittontly to normal, Mild ceses aro able to resume nornel activi- 


“ties in four to six weeks aftor their tormerature returns. to nornal. 
3, Complications 


oy Pnounonis (secondary), gangrenous atomatitis, sunnurative lymph- 
adenitis, and cystitis are moro frequent commligations. 


‘ 4, Disgnosis 

§ : a, Difforontiation 

ia “In the carly stage scrub tynhus must be differentiated —_ F 
i at from -lsguc, louse-borne and murine tynhus, denguc, malaria and infectious ; 


honatitis Mile may be in the same areas, The linited geogranhical 
a Gistribution shoul recuce the crror in meking = tentative dingnosis. 
Of groat helyn is the presence of the cheractcristic nocrotic. uloer 
(escher) with its regional lymphaconmathy. 


b. Serological Differentiation : me ny 


Weli-Folix a QeOmr 
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| Louso-borne typhus i oe SN I eee 
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; : fem ae ee a eee Fn Rae Tae os s™ 
‘Murine typhus re aan ay ae : | 
Sorat “typhus 


Sc ere nee eee = 
’ 


4) | ae patie mended ok is: usec to show agglutinins in 

* rising titre for proteus OX-K in sorum takon fron 
scrub typhus natient as soon as tho diseaso is sus- 
pectod and at 2 to 5 cay intervals until the ciagnosis 
-is denonstrated by a rising titre. Tho neak titro is 
usually reached during the third week and is followed 
by a rapid decline to negative within several wecks, 
A titre’ of 1/160 is significant if onty, one rosult 
is ava Se lochs, ' 
No satisfectory comlenent fixation test has been 
devised as yet. 


: ec. Aninel inoculation: “tthe blood clot from a specimen taken 
“or a patient is ground with salino, centrifuged at low speed and 0.3 
of the supornatent fluid injected via I.P. route into white mico, 
ectod mico dic in 10+-16 days. |’ Smears: of scranings from the serous 
oranc of the peritoncal cavity and of the spleen will show the 
ative Rickettsia whon veseaies with nethyl Alcohol and steinc’ with 


} 


| Penmaes 


Signs: which i cor ab instaicn hay Andicate a poor pe Gents ares 


A ea tee vbaed in pulse rate out of ~rmortion to the tommorature 


| 


b. Onsot of AESCWE EEE convulsions and coma; 


ce Increasing leukocytosis with 9 reltive and absolute decroaso 


a 
ay 


pees fatality rate in Seven varies pe ois 15 to 60%, Tho nike shor 
Seca. in persons beyond 30 years of age. Age, nhysical condition, — 
> of discase on institution of hospital caro, and coexistenco of 

B discasos are factors %o be consi€orod, Other areas of the 

This may be due to a ean 


ain of confuse of sur inc and pans ty hus in aronas where bei 
os” ocour, i 
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6. Treatment 


a. Synmptonatic ‘and sunvortive 


a 


s 


(1) Good nursing care and BLES ee supportive therapy. - 9. 


(2) Maintenance of adequate fluid intake (2000 to 3000 co aie 


daily.) 
(3) High caloric diet with high protein diet. : 
(4) Preférable to use penicillin instead of sulfa drugs ats 


for treatment of bacterial comolications, 


b. The results of experiments in the Laboratory with susceptible 
‘aninals indicates that the sodium selt of para-amino-benzoic acid may ; 
- have beneficial therapoutic action in scrub typhus. Results of field 

_ trials conducted in Burma with this connound in patients are pronising, 


tas is mnnunity 


Sone immunity is conferred by one attack, but sccond attacks Beet 
/are not uncomion and are relatively mild. be 


8. Vaccination bate 


No suitsble veccine has boon ovailoblo, Intensive rescarch 
on the proporation of a scrub typhus vaccine is being carricd out in iret 
Dues. A, Lsboratory results are promising. 


9. Pathology 


Eas a The gross anatomic changes are not striking. The lymph nodes 
are onlarged and, in the drainege erea of the “prinary" lesion, may show 
great Gaver sono’ 2s well es ierenuray arces of necrosis. Tho hoart 4s 
_ often palo and flebby. Focal henorrkegic mottling duc to extravasation 
is sccn in the lungs, often with interstitial pnounonitis, The 
liver is always congested and the spleon enterged, The brein may show A 


_ sultiple punctate hencrrhages. 4 er 


Microscopicslly the section of the prinary lesion consists of » 
oor cutancous lesion with thrombosis of vossols limited to tho 
narcotic zonc. Basically the disease is cheractcrizcd by a disscminnted, 
focal vasculitis and verivasculitis of the smrller blood vessels of “thet 
ad ‘gee heart end brain, The predominating cell is a large Seer a 


¥ 


‘Se 


It is » diffuse 


The mast striking 


lesion is found in the heart. 


é 


Sections of lyrnoh nodes from drainage aress show Large foci of nocrosis. 
Kidney scctions show changes of crcrly rcute gloncrulo-neophritis, Brain 
losions vary from perivrsculnar collections of histiccytes to - typical 
"typhus nodule", A diffuse interstitiel orchitis is ocensionally scen, 
The ortoritis is not 9s froquently seon in scrub tyvhus. in any of tho 
ergans as in louso-borne typhus, 


10, Etiology and Transmission 


a, Causal agont is Rickcttsia oriontrlis, »n intrecellul-r 
perasite found in lymphocytes and ondothelirl phacocytos of the tissucs 

! in the "priory" losion, lymph nodes and spleen. It is also rocoverod 

eg. in the blood in the incubction poriod. The organism shows na bluish tint 
with Gionsa staining snd 2 reddish tint with Machiavello staining. It 


may bo, cultivated in tho yo olk of fortile hon's eggs 


. b. UTrensmnission is accomplished through the bite of ccrtain 

RaLKe larval mites. The 'Kedeni mite", Trombiculr sksnushi, is an orsango-rod 
color with hairy body and logs. The infection is inherited fron rdult 
mites (the lerval mite feods but onec), T. delicnsis is »lso incriminatod. 


(1) Life History of the Mite Voetor 


This group of nites of the scrinoe femily, Tronbidiidec, 

are commonly known -s “harvest mitcs" and Llocelly in 
Japen as "Kedani mites" (hairy nitos), Adult femalo 
deposits tho e338 en the ground during the summer end 
autumn. Newly hatchod lervac usually -re found attechod | 
to the inside of the cers of field mice snd receive ‘ 
thoir initiel infection from these reservoir anineals, 
The engorg:d larvae drop to tho «round, and pass throagh 
the nymmhsal form followin,; which they reach maturity. 
The followinz; snrin: adults denosit their cess and 

the infection is passed throuch the egs.to the resultant 
larvel offsprin;. If man accidentslly is exposed to the % 
attack of the mites, infection results. 


Rage, 8 11. Epidentolozy ond Distribution 
u : 
. In Japan, Formosa, snd Koroa, the discoase occurs most frequently 

durin; July snd Aujust; less so in Juno end September. (Ccensionzl cases Y 
ere found in other months, The field mouso (vole) Microtus mantebolli | 

is the chicof reservoir in Japan although other small rodents ney play 

"+ role. Porsons hendlin;: heap, vogetsbles,-groins end hey durin; the °, ie 

Baa on h-rvost sorson in endonic tos tons aro oorticulsrly in denser of infoction. 

Conditions tht produce = moist, d-mp soil fovorrblo to the deovelopnont 

| of the mito -re found in ficlds. Alon; the course of rivers subject to 

ares froquont inund>tion. Ang 
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: Prophylaxis and Control 


In mite infosted Localities cortain preenutions should be 


a. Avoid slecping on the round, 


q 7 
be. Bathe as soon as possible after expesuroe with strong soen, 


| c. Anit-mite solutions. Repollent, insect sprey, clothing 
— phtalate or dibutyl phthalate). 


: Inpregnation of socks and eines is a satisfactory mothod 
of individual. protection. Good results are obtained by spraying with a 

— Mwet" or large droplet type sprayer, Two to three ounces are required 

_ to inproymant a covoerall or shirt end trousors, or uniform, Ropolling 


or killing cffect on mites will last one weok or longer provided clothing 
is ae weshod out, 


The larvel form of t Akanushi may be destroyed by spraying 
. Mtodtcd.. round with notroleum omulsion. Cloan cultivation of infostod 
_. areas, burnin,; of crass and dobris, flood control in frequently flooded 


- areas and reclamation of flood lands also tend to irradicato tho, in- 
-fostation, 


QUTLINE OF SUBJLICTS TO BE 
COVERED IN LECTURES ON 
TYPHUS CONTROL TO 
PESFDCTURAL AND PROVINCIAL HEALTH OFFICERS 


I. Introduction: (to include) ] 


Ae General History 
B. History of typhus in Japan and Korea 


II. Entomology and Epidemiolozys 


A. Entomology of the louse and the course of the infection in the 
louse (intestinal tract infection which is fatel to the louse 
in 11 days) 

B. Moechanis: of infection 

G. Incidence effects and mortality as influenced by: 
1. Age 4. Occupation . 
2, 30x 5, Resistance and acquired immunity. 
3. Season 


(Lergely a reflection of infected louse-to-man opportunity 
} of contact) 
| D. Miscellaneous factors: 
1, Generel hygiene 
neds 8, Travel and Crowds (contact ehanag) 


IIf. Btlological accent and its pertinent Ball bd ico and lumunology: 


5 A Definition and classification with morpholoyy and viability. 

B. Animal reactions in guinea pig, rat, mouse, and monkey, 

C. Immnuncloyy in Humans: Common and specific entibocies (murine 
and louse borne) resulting from: 
lL. Infection 
2. Vaccination ., 

D. natalia relationship of murine and "lLouse-borne" typhus 
close) 


IV. Pathology and Diagnosis; 


cx A. Patholosy 

es B. Diagnosis: 

Ee 1. Symptoms 

a 2. Signs 

aE 3. ae aide: 
Bacteriolocical 


4 (>) Imaunological 

Bi 7 es Weil-Felix 

PY 2) Complenent Fixetion 

sg (3) Rickettsial Aeglutinetion test. 
a (c) Animal inoculation end immunity tests. 
ile i 
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vi 


Vit. 


Vill. 


Clinical Couvse 
A. Prognosis 
1. Without vaccine 
2. With vaccine 
(a) Full course 
(b) One dose 
B, Treatment -- symptomatic 


Control Measure (directed at elimination of infected lice and active 
immunization of potential patients) 

A. Non-specific measures: 

B. Delousing procedures: 
OO) Vaccination 

D. Isolation and quarantine 


Control Tochniques: : 
A. Early, rapid reporting of any headache and fever — 
B, Checking of reported illness and instituting of control ‘measures: 


Organization 
Ae National 
B. « Prefectural 
0, Local 
1. City health oir avane 
&. Ku or machi health aelalgaich 
3. Case-finding teans 
4, Disinfecting teans 
5. Imnunizing " 
6. Speciel croups: 
(a) - Gaent th 1s | rae 
- (bd) Jadls and detention euite 
(c) Vagrent camps, dose-houses,’ Zi 


Supplies - source and amounts 


‘Trensportation: mobility for increased effectiveness of personnel 


Publieity 

A. Schools D., Radio end Movies ‘ 

B. Posters E. Organized grouns such as railroad 

GC. Newspapers and pamphlots workers, teechers, volunteex firemen 


etc, 


Insect and Rodent Control (emphasis on relation to murine typhus) 


Discussion period. es ee a 


Demonstrations - actual ficld 4 Ga Scegeth obimjceae of ty atin control methods, 


supplies, and Nahe sare 


I 
Lae} 
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TYPHUS SURVEY CARD 


is ‘ (sample) 
CASE HISTORY 
+  &. WNunber shoe 2. Name of Patient phono as 
: ae 5 4. Gane 
aR ; ‘ 
me. |G. Residence _, Gun Villaze 
i Ku Chg ot: is 
E 6, Place of onset of Illness eee re 
: %, Bato of onset 8, Date of firet visit of doctor 
9. Date of reporting 10, Date of hospitelization x 
| 11. Lice or Not? 12. Dusted or not before onset with DDT 
Date Dusted ane 
13, Vaccinated before onset? 14, Name of Hospital meen 
Date vaccinated py 
3 Name of Doctor in charge eee 
& ere ert cae Ue Ke weet 
a OLINICAL HISTORY 
18, Prodromal syuptoms: 
a Back pain? wee i. Muscle pain? 
Meee) PUR ORNG EAR je Dierrhea? 
a c. Nosebleed? AYRE url) Laem det oe 
i SO a Beg 2 Sigiin St het tee 1. Chilly sensation? 
os @. Headache? Lage m,: Bige fever?) 2 
f, Vomiting? Piece es SIMs n, Cough? Gaeta Euan: 
a @. Imoaired Hearin,:? i 0. Lightheaded? Mt 
hy Chiliay. :S pea 
16, Observation: 
& Facial expression; bd. Rash: Date of Appearance 
(1) Flushed , . , (1) Face ae 
(2) Consuewaei tia (2): Chest Pifahae SO a0: 
(3) arns and lezs pies 
c, Impaired Hoaring ad, Stupor e, Delirium | 
£. -Hxcitsable 2. Come oi thes meu On Lele ee 
4. Heart: (1) Weak Pulse ~ a. MeL areed) liver Pee 
(2) Blood pressure es spleen : 
k, Gangrene 1. Pregnancy (1) month 


BLOOD EXAMINATION 
ae 


By | Sganena Fixation) 


(Weil-Felix) Date of exeminations 


Date of examine ations 


a ene ne: 
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(2) abortion” 


TICS 


enna cee eee ee 


Results 
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DISINFHSTATION TECHNIQUES 


1. Disinfestation, as applicd to the oxterminetion of lico and 
fleas in clothing, or bedding, may be readily accomplished by dusting 
with DDT insecticide powder, This procedure is simple and is par~ 
ticularly adaptable to field use, 


2. Lice begin to die within six (6) hours after exposure to DDT 
powder, All are dead within twenty (20) hours after exposure, Louse 
eggs arc not killed by DDI powder anc will hatch in 7 — 10 days. 
Properly treated clothing and bedding remains lousicidal for 21-30 
days and if not washed, will kill newly introduced lice and newly 
hatched nymphs during that poriod, It is necessrry to redust the in- 
dividual if the dusted clothing is changed or washed before the exnirstian 
of the hatching »eriod of the ezes, Fleas begin to die in about four hours, 


3. Procedure for Disinfestation 


&®. It is advantageous to set up sanitary (disinfestinz) toams 
of 6 persons including one well-trained sunervisor to direct the operation 
when hand dusters are used, (12 persons when power dusters are uscd), 
Individuals loarning the dustinz technique should remove the clothing 
of the first few persons after dusting to note whether the nroner amount 
has been applicd. 


b. The chamber of each cun is filled to about 3/4's of its 
total capacity. The procedure as outlined below will deliver approxinately 
13 ounces of powder per nerson, Less then this rmmount is ineffective, 


¢. Tho tndividual to be dusted is directed to remove hat, 
loosen collar and belt and to stand or sit with hat in hand. 


ad. Dust the hair until whited, senaratin: the hair to insuro 
even distribution. Dust inside of hat with band, if any, turned up, 


. 6, Ensert nozzle of powder gun in right sleeve at the wrist 
next to the skin with the arm held straizht out to the side and at 
shoulder height. Direct two full plunger strokes of toabaueln toward tho 
arm-pit. Repoat for the loft sleeve, 


f, Insert nozzle in front of shirt at coller next to the skin 
and direct two full plunger strokes each toward the right armpit, toward | 
the belly, and toward the left arm-pit. (3 positions), 


@. Insert nozzle in back of shirt at collar next to the skin 
and direct two full plunger strokes each on top of the right shoulder, 
toward the right axilla, the middle of tho back, the left axilla and 

on top of the left shoulder. (5 positions). De nosit additionel powder 

on the nock band and under the collar itself where lice frequently abound, 
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h, Insert nozzle in front of trousers at the waist band next 
to the skin, with the person stending, and direct two full plunger strokes 
shch toward the right leg, the crotch and the left leg. (3 positions). 


“A, Insert nozzle in back of trousers, next: to the skin and 
Girecs two full plunger strokes each toward the aH ght leg, the buttocks 
creaso andthe left leg, (3 nositions). | 


de Insert nouvle: at pelt line of trousers and deposit powder 
around the waist, 


k, In dusting womon an extra quantity of dust can be blown in 
at tho collar, thus dispensing with dusting at tho waist. It is much 
more satisfactory to use women teams for dusting women end infants. 


1, Where multiple layers of eLOAHE are worn, “4t 4s desirable 
to dust each layer of clothing. 


m, With hand dusters, two full even strokes in each position’ 
are roquired, With the power duster, a momentary pressure on the trigger 
to release a like amount of powder is all that is necessary; the exact 
timing is learned by experience, 


n. Instruct nersons not to shake powder from clothing nor to 
wash clothing for at least 3 dayss 


© Instruct »ersons not to bathe for 3 days, 
4, Disinfesting by Individuals 


a, This is readily achieved by disciplined workers who instruct 
each Andividual to shake half of the contents of a 2 ounce can of louse 


} powder onto the head, axillery, and pubic heir; the inner surfaces and 


seams of underwear, shirt and crotch of trousers, Instructions should 
be given to take srecial care to rub the nowder well about the inner 
surfaces of the collar and armpits of the underwear end shirt, pare - 
ticularly the seams, since lice are ordinarily found in these. locations, 


5, Disinfestation of Clothing and Bedding. 


a. Clothing not on the nerson of the individual may be dis- . 
dnfectod by dusting with louse powder, (Bedding may be treated similarly). 
All surfaces, including the seams and inner folds of clothing and bedding, 
should be treated. It is desirable to fold anc arrange extra bedding in 
piles. Dust is applied to surfaces by inserting the nozzle betweon 
layers, Two persons should work togethor—-one to onerate the dust gun 
and one to manipulate the bedding, A mininun of 20 hours after ex- 
posure-is required to insure death of all lice. Eggs are not destroyed 
by this method and louso powder must remain in the atpthine end bedding 


Ww oe 
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for about 10 days, or until all ezcs have hatched in order to kill all 
newlyshatched nymphs, 


Dd. HExmosure of infested clothin;; and bedding to a temperature 
of minus (-) 23.3°C (-10°F) or colder for at least 2 hours and storage 
at ordinary temperatures for 3 —- 4 weeks thereaftor will destroy lice 
and their ezes. Laundering of clothing with hot wator and s¢ap will 
serve to disinfest such zarments, but provision should be made to 
prevent infestation of the laundry and operators and the reinfestation 
of clothing subsequent to laundering or cleaning. 


c. Heat. Clothing and bedding exposed to high temperatures 
will kill lice, 


(1) Dry Heat ~- a temmerature of 60° 6, for 30 ~ 45 
minutes in e dry heat chamber is effective, Temperatures 
effective against lice will also kill the eggs and 
rickettsia, 


(2) Stean Sterilization — 15 lbs. pressure 15 - 20 minutes. 


(3) Boiling water - 5 minutes. 


6. Disinfection of Clothing and Bedding 


a. Delousing with DDT louse nowder does not kill Rickettsia 
prowazeki, the causative agent of typhus fever. Therefore, hospitals 
admitting patients with tynhus fever must teke proper precautions to 
disinfect the clothing of such natients. This is readily accomplished 
with steam sterilization or boiling in the case of articles of clothing 


-or bedding not injured by heat, In case of woolens, leather and other 


such articles, disinfection should be achieved by anplicntion of cresol 
solution or use of dry heat. 


bd. Use of rickettsicidal spray (residuel DDT and cresol (2% | 
content); or pyrethrum emulsion with 2% cresol content) -— (see Rickettsici- 
dal Spray Pro-zran). ae : 


7%. Disinfection and disinfestation of buildings, etc. (Sce 
Rickettsicical Spray Pregram and under Murine tynhus, flea control). 
\ 
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HASSEMBLY LINE" DUSTING -TROHNI 


The "assembly line" method of dust anvlication is designed for 
use in mass disinfestins operations where large grouns of repatriatcs 
or other persons are to be treated, This method serves to: 


1. Speed up the procossing operations 
7 2. Insure amore comlete apnlication of dust 
3. Distribute cuties so each person em loyed as a worker 
is responsiblo for only one or two steps of the dusting 
. procedure, 
4. Simplify training of workers, 
5. Simplify ease in suporvision of work, 


PROCEDURS 


A. Application of insecticidal dusts to clothing of individuals. 
should follow the recomaonded stens of procedure, using either 
power ay epi oquinnent or hand onersted dusters, 


Be Tho ‘Sendtrey (Disinfesting) team is composed of 14 to 
16 persons (7-8 men; 7-8 woucn) as follows: 


She 


hs lL = Goneral Supervisor . 
— 1 - Assistant Supervisor aon 1 Assistent Supervisor (wonen) 


pomeee #1 (man) Worker #1 (woman) 

| ‘ #2 (nan) "#2 (woman) 
a n #3 (men) tt #3 (women) 
a nm td (ran) " A (womand 
" =#5 (nen) " #5 (wonen) 


1 - baggage custer (if needed) 


; 1 ~ supyoly man 
: 1 + mochanic 

C. Duties of tean members 
ie Worker #1 (man & woman) — dusts hat and hair . 
a Worker #2 (men & woman) ~ dusts w both sleeves end under collar 
&. Worker #3 (man & woman) - dusts down front and around neck band 
q Worker #4 (uen & woman) - dusts down beck and over shouléore. 
Se Worker: #3 (nen & woman) - nents (front & rear), around waist. 
et F 
) ae 


‘< . De. Dutles of Swervisors: 
Chief - In charge of dustinz onerations 


Assistant ~- (man) - Supervises work of non dusters 
Assistant - (woman) ~ Sunervises work of women Ccusters 
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. Baggage. duator — ‘applies dust to bagzage “°° ee an ae. 
_ Supply -man - tends tq powder supply, kKeops: extra guns ‘ftllod, 
-Mechenic - reeponsiblo for care of dusting Sak ticawh . 


Operation 
a Aue Wega k hn gs 


iL tndieaned 6 to be | denen are divided ange 2 take - 
o line oe men. and a second line for tata ‘and scmasan ie 


é 


Individuals file by workers in proper Line, where ench 
jeer the eu in the procedure’ for which he or sa is . 


s } 
TAA paths t (OM ieee nr | h { 


i i 7 3 5 j % 
# ; . i 


ay In@ividurls, shee dusted, beaks their bag “ago ent are | 
ded to another area, OF placed on board hoat or head (in case of 
atriatos). | 


; 


\ 


! ie Supervieors wall he tween Lino of booted can “easily 


 CaneR : 
Delousing DUSTERS — 


Hnt 
and 
Heed - 


“WORKER 2 
Moth shoes © Both elesyos 


& undor collar & under collar 


aa 


WORKER #3” 


a ae “h Down front & 
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RICKETTSICIVAL SPAY PROGRAM 


1. Circunstantiel evidence has eradunlly been building up as 
yards tho role thet infective focal material fromslice nnd floas 
ple in the ae Maa ‘i typhus fever. Experinents have shown 

le cresolis wien e effectivo in 


tho regu ular dentr 62 narenen anmears veivadade 


Materials Available, 


Pyrothrun onulsion (30x) 
Pyrothrun emulsion (10x) — 


Oresolis | 
Cresolis compound ~ or local pronarations contrining cresol 


eae tyne sprayer 
Hand, continuous operation, sprayor. 


ay: Mcthoe of Proparation SCTE | 


: ae Stock natorinis ‘obuained showls.de nixod in quantitics 
sesired, immodiately precoling actual use, in areas where work is to be 
Defer taken or at a contral point ana sont out with the nroper typhus 


1 wm 


hells tenis, 


a b, ‘Tho eprays should have »_25 cresolis compound content in 
ne finishod profuct. Mixing Ais in any convenient bearrol, 


Cc, Formilac of Spreys 


Spray #l 


Insecticide svray, DDT resicual effect - -— -— 30 Liters 

CresOlis compound ------------- 600 ce 

Ace cresolis comound slowly to. sprey natorfal stirring 

continuously with wooden naddle until thorouchly mixed. 

This spray to be used for residual offoct DDT and for 

eoaee eeeke sen BERS ED 
CMR CRT SNES aS an af 
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rey #3 


Pyrethrun omuleion (30x) -------- - 1 Litor 
Water -«-.--- -« - ek -- + meee eo = & BO Liters 
COrcesolis Compound - ---- mee ee - 600 co 


Adc pyrethrum slowly to volume of water desired, 

Stir: continuously until mixed, Add cresolis in 

sane manner to mixture of emulsion and wator, ; : 
This spray to be used for quick killing of ¢ 


fleas and for rickettsicidal offact. | 4 
Spray #3 
_.Pyrethrun onulsion (10X) --.------+ 3 Liters 
Water ------+4+-+--+----+----+--+ - 80 Liters 
OresoOlis compound ------------- 600 cc, 


This spray is prepared and used for the sane 
purpose as spray #2 if the pyrethrum (10x) emlsion 
is furnished dnstead of the pyrethrun (30X) emulsion, 


4, Spray #l - residual effect DDT - crosolis spray 
Schedule of use 
Twite nonthly 
Railway Stetione and large trensfer voints, ‘ ~ Dew 
Corridors - floors and walls, seats or benchos es 
Staircases - stops, walls, hand reils . 
Rest" roons (if any) --floors walle, stools, otc. Raa 
- Offices anc miscellenedsus roons. 
a Railway cars and coaches used for passenger trans+ 
eee portation. : ) 
. Floors, walls, ceiling, seats or benches, 
Pe: Based on a III Class coach of anproxinately 
oe 16 x 23 x 2} notors; about 5 ~ 6 liters of 
ABs spray would be required for one car, 
Stroetcars - Floors, walls, coiling, scats or benches. 


Buses ~ Floors, walls, seats or benches. — ¢ 


Jails and »wrisons - Floors and walls of cells, 
corridors, latrines, offices, t 


Infoctious Disease Hosnitals ~ Typhus wards 


corridors, bath houses, 


ne * > 7 of 
aK ’ baer #) 
Paka ht - = ‘a 
: 
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ghana ye ree pak TAN ee bra Diag 1a) SoMa Hiraink pean vor 


Ry V4, ys hy it 
y Ate Bah 


rphonajes - Floors and walls of roons, toilets, beth | 


Orphona es 
* houses. 


Dormitories, noor farms, siniler institutions, if lice 
‘are detectod or cases occur, Ws 


Railway cers, strect cars and buscs should be marked 
ina prominent place me a date on which work was cone. 


Méthod of Application oa i 


aan Dosage rate for interior applicetion for DDT rosicusl 
effect should be approximately 1 Liter por 85 sq. 
motors of space, 


ae | Application 


A rether coarse, wet spray should be used, Hold a! 
nozzle of snrayer close to surface to be treated, | 
(10 + 20 cn.), 3 | 
Surface should be moistened but with no run-off, 

Liquid may also be anpnlied with a large paint brush 
if no othor equinment is aveileble. pats 


Trace ne ‘ 
Use compotent trainod Heabomncd. 

Onen firos, eloctric notors, light bulbs, heating Sls, 
equivnent, ctc., should be kent out of direct cone 
tact with the spray, AS a 
Do not "fos" the spray with hich vressure atonizors, © 
Leave doors and windows open during processing and. aot 
for soverel hours after, until drying anc. ventilation 
is cormlete. 

Workors should avoid prolonred contact of snray with © 
the skin -s the solvent, kerosone, will cause a mile eas 
dernatitis : | 


i 


#O — Pyrothrun - cresolis spray 


Schedule of use. 


These sprays aro to be used in places whore fire hazard is 
great in addition to ,eneral UBC. 


Twice Monthly - on alternate yooks with soray 71 


Rak way. St ations and large transfer points 


ae 


~ Corridors, staircescs, waiting roons, "reset! 


Sy “Poon, efficos | Ra ieny 
Pie ae) : - NM age 
Railway cars and_corches . Phat 


ic ee aa 
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- Strectcars.~ 
Buses 
Jails anc Prisons : 
ee houses Ace os Mae Clem da Ges : 
Sa 


“Theaters - floors, scats, rest rooms, lounging TOOMS, 
store roous, kitchens, slecvin,; quartors, 


Lnodiatol 


Typhus iH hiebes - floors, beds (is a extra clothing, 

“4 -beddinz, mattrosses, Caro should bo takon 

aie to treat the cracks and crevices in floors, — 
‘between mets, etc. Also soams of clothin,, — 
bedding, nattressos. ie is ; 


This work should be done ead ibaly 
; ‘following dusting operations in tho hone 
of - suspect typhus case, This work 
should be repeatod at sheligiiac intervals 
ON oe Over RAPES  -weOls. DAA. | : 


. Tho spray progran shoute Wp bh ead anton We the gonoral typhus 
procedures, and should be vigorously, executed during the months 
bbe J enue aay soe beasautla If the typhus situation ee the 


ae largor contors, of porate 2, ation should receivo’ strict attontiont | 
ular, 5 | ; any. 
on eG ee 

Aomopt 127 

ees pial aoe laa 
Toky o-Y okohana arca 
Nag oy a, : 
Kyoto | 
Oseka-Kobe area 


Salt tur ae 


INFOMATION CNG DDT ges . ne 


DDT eee cd dither et steitorcctnene! was first vrenared a 10874 Rae ny 
by Zoidlor. The resection of anhydrous chloral and chlorobonzone in tho ~ Rae 
_ ‘~resenco of concentrated sulfuric acid nrocuced a mnterial which in . 
_ chonicelly puro form is e white crystalline sqlid, nracticelly odorloss, . 
with low volatility, rathor stable, and insolublo in wator, but Soha Ay ee 
in many orgenic solvents, It has the following chemical ApEG} : | 


1-trichloro-2.2—bis(p-chlorophenyl)ethane, | ar 


Provaration: “The commound is preparod from 1 molecule of chloral or 
chloral hydrate and 2 molecules, of monochlorabenzene in 
the presonce of sulfurnic acid (oloum is used commorcially)." 


| "The DDT crystalizes from the reaction mass, and the sulfurnic acid 
is then tomovod by wsshing. The compound contains many isomers, in which 

_ the chlorine -toms on the benzone rinzs are attached in other positions, 
- and other impurities, If puro p.p'-DDT is dosired,. it may be obtainod 

by reerystallization of tho technical material fron othyl alcphol, 

Sevorel rocrystallizations aro neccessary tO obtain a pure nrocuct," 


i Technical DDT is a fine white powder which varies from yellowish ae 
- white to white in color, Storaze et high temperatures or exposure to 
sunlight does not causo coterioration. Under conditions of hish hunidity ~ 
it tends to cakc, Sone producers offer a product so troated as to proe 

. vont hard. AEN ANGs. . is 


DDT insecticide is covored by vetents assigned to J. R. Geigy, Basol, 
Switzerland, the first application for a caleny being filed in Switzorlané 
on 7 March 1940, 


Toxicity: DDI acts both as.n contact poison and a stomach noison for eee 
insects. The toxic effect is cxerted 1 principally on the . an 

% “nervous cabo and results in characteristic "DDT tremors", progressive 
ea ant death, DDT when annlicd in the form of a enpay or powdor 
will continue to kill insects which come in contact with troatod arors 
for sevoral weeks or months. 


DDT is a toxic substance to hwaans and cere should be exercised in 
handlin;, All versons working with this material should bdo woll traincd 
in mothocs of apnlication, Poisoning mey occur fron inmostion of DDT or 
by absorption of solutions of DDT throuzh the skin. Thorofore care should: 
as taken to ~rovent contamination of foods (verticularly butter, milk, ctc, is 
by DDT. Contact with oil and orranic solvent DDT spray solutions should 
be avoided, Inhalation of dusts containing DDT is not narticularly 
_ dengorous, but when the dust cloud is dense, use of respirators is advisable. 


Enulsions for impregnetion of garments containin;; 14 DDT aro sefo 
for this usc but during processing tongs should be usod $9 handle tac 
clothins in solution, 


DDT Insecticide Preparations: DDT nay be incornorated in tho pronaration 
of various insecticidal and niticidal formulac, 


lL. Dusts. 
& Insecticide powder, louso 
DDT (concentrate) . . ... 10% 


Boron tidts Ou one) Oe 
To form a 10% DDT content dust 


b. Larvicide DDT, powder, dustin: 
POE (eonceutrnrey ci. ko. eae 


‘Talecun Teg Oy! Tee wee Gey Poke | 90% 
o£ orn B, 10% DDT content cust 


Manufacture of 10% DDT Insecticide Dusts 


tHithor pyrovhyllite or talc can bo mixcd with DDT to nroduce louso 
nowder, While 10% istused in the standard Arny product, the concentration 
is not critical and fron Ba td 10% will be effective, The pyronhyllite 
or tale should be neutral or very slischtly scid. Alkaline dusts will 
causo the DDT to decomose, 


A henner mit should be used for this oneration, Do not attempt to 
use a stone mill, ball mill, »aint mill or odserunncr, since the frictional 
heat Ceveloped will cause the DDT to soften and cake-uy. <A hanner mill of 
the blade tyne is to be nreforred to the saddle tyne, 


: If cither the pyrovhyllito or the DDT is lumpy, break up the lergor 
lumps by hand and mix 25 lbs, of DDT with 25 lbs. of nyrovhyllitc, ‘This 
mixing can be done in any tyne of mechanical agitator or in a tumbler 
drum. Put this nixture throuzh the hammor mill once, then add 200 lbs, 
of accitional pyrophyllite. Mix and nut through the hemmer mill a second 
time, Do not try to nut unmixed DDT throuch the hanner nill. 


Mixing anc milling equipmont should be avilable in Japen and Korea. 
Blede type henner mills should be available in plants which fornorly 
ground pyrothrum flours for exnort,." 


In the specifications for DDT louse »nowder as usod by the Arny, the 
following is statody; 


90% should nass U.S. Standerd nosh #325 

99% should pass U.S. Standard mesh +100 

99% of the finished material should co. throuch the Us Sy 
Standard mesh #89, 


a ri aie, ee 
die Oy iY) le oh 


<a 


Mesh #325: 44 micra 
— Mesh #100: 149 nicra 
Mesh # 80: 177 micra. 


Solutions: Several tynes of solutions for uso as sprays 
fee ask oagaata 


oe ppegotsckde spray, rosidual. perse ffoct 


DDT fsalooumatey®: tae gre 
Mothylated Ponktael oie Biba aha 
Koroseno ee vere . e . ° Ri 


+ 


Insecticide e, Ligquic, fini inished_ spray 


DDT Gondaatrekey «. 
ARLES Seis ee oy 
Kerosene... 


a "For, use as a general inseed tiede sae the soray is appliod directly. 
the eres rs MOPns of an oe hand sprey ; coun. This spray should — 


Os dash awielie: 2 SOFA, colousins (stork sanatlen) 


« Bonzocaine Peril oie Ga Rann MOG knoe 
(ethyl p-anino benzoate) — 
Twoon 80 (wetting; agent) . 
Prior to use dilute with 5 parts: volune ) of 
water to form 1% DDT conten’ 


Designed for uso on individuals aceinst Hotes infostation of tho ee 
ps. parts of the body, This spray is lousicidel and ovicidal, 2/3 ot 


d. Insecticide DDT envision concentreto _ 


OO ae di a ee a pa Pi ; hi: 
Ry Lene i. 4) i pie eG ee) 
Triton x100 (caulsitier) 104% Lig Tale 
% 
To be used as a 2h water dilution ror louse proofing of ‘euethanan 
May also be used in omulsions for preparetion of larvicides, residual 
eteying against nosquitoes, flies, bedbugs, otc. 


ings For iupregnantion of clothing, nosquito bar, etc., dilute 1:11 by 
wodght to form 2% aqueous emulsion. 30 gallons is sufficient for 125 
suits of winter (504 wool) underwear (or garnents of similar weizht). 

Cne quart of solution ner suit of. underwear is required, 2% of ary 
Eva of :eapans should be DDT. 


|‘ Rickottetetdal al Sprays dest Rickotteictdel ‘uaiad boy oie 


Lins Technical (eoncontente 
Dusts 


DOT's technicat. eo eG br ae eg | . | 
e Pyrophyllite (bee a | 
Be ees) RN | A ee | ee 


Solutions and sprays 


DDT - technical 
Methylated naphthalene 
Thanite . th sae 
‘Benzyl benzoate | “URC UL ae id oi orbeg i 
Bonzocaino (ethyl peamino. “vonzoate) | baa we 
Xylene : 
Kerosene - Diesel oil ~ Fuel oil 
Tween ~ 80 (wettin; agent) - ° 
Triton-x-100 (emulsifier) ~~ . 
Cresclis compound 


rs 
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